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hardand in reforestation and afforestation projects have shown that,
unless soil and climatic conditions are extremely favorable,
planting without some attempt at site preparation is often disappointing. This is especially true i£ the soil conditions have
been rendered extremely unfavorable by excessive sheet and
gully erosion. Such a condition prevails in the erosion problem area of southern Iowa on sites usually selected for erosion
control tree planting. In this and comparable areas, numerous
examples can be found o£ plantings in gullies and on badly
eroded slopes which show, after several years, a low rate of
survival, poor establishment of many which did survive and
inadequate growth o£ the occasional seemingly favored tree.
The experiments, the results of which are reported in this
pape1', Were COnduCted at the experimental field Station Of the

Iowa Cooperative Hillculture Project located near Floris in
Davis County. No attempt was made to test any considerable
number of site perparation treatments although this has been
done at the same station using plums and grapes for fruit production.
In the 1939 experiment to test the effect o£ site preparation
on establishment and early growth o£ hardwood species,
planting on contour furrows was compared to scalp planting in
contour rows without furrows. A single furrow approximately
10 inches deep was plowed with an 18-inch tractor-drawn plow,
the soil being thrown downhill. The best location for trees on
a single contour furrow seems to be next to the open furrow
on the edge of the ridge formed by the loose soil. Much less
hand labor is involved in planting in this location than in making scalps and planting in hard, unplowed soil.
In order to correct for variations in minor topographic differences and soil heterogeneity, the experiment was set up so that
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each o£ five contour planting rows, extending around the hill
at right angles to the slope, was made up o£ six sections, one-half
chain in length, alternating the furrowed and unfurrowed condition three times. The average distance between the furrows
was 20 feet. The degree of slope was approximately 20 percent.
Since the contour plowing was made in early April, only about
three weeks before planting, and no large rains occurred after
plowing and before planting time, any evident differences in
plant response between the two site preparations th first season may be attribtued to the modified soil structure and any
increase in moisture during the season. Other furrows made
the preceding fall showed a proportionately higher water content because the furrows helped conserve the fall and winter
precipitation.
n``

OUR species Of deciduous woody Plants, covering as wide a
range as possible o£ habit and requirements o£ growth, were

used in the experiment: linden, Concord grape, black locust
and seedling peach. The plants were set out in units of five,
one of each plant in randomized order, at a spacing o£ 6.6 feet,
each unit covering the half chain distance in the row. There
were approximately 30 plants of each of the species in the five
rows: 15 of each on the fuI'rOWed and 15 on the unfurrowed
portions o£ the row. Cultivation was with a hoe and was comparable in the two treatments, care being taken to prevent
competition from weeds.
The response of the plants, at the end of the first season, to
the furrowed and unfurrowed conditions o£ the experiment is
sho\un in table 1. There was no consistent difference in percentage survival in the two treatments. Although the soil on
the slope of the Flowed ridge was less compact than in the
scalped spots, planting in both sites was with a tile spade and
the disturbance of the soil in the scalped spots by the planting
operations, together with a slight adpantage in the spots because
of the shallow top soil remaining in place, probably accounted
for approximately as favorable establishment response in the
spots as on the edge of the furrow. There was also no moisture
advantage in the furrows at planting time.
The plants on the furrows had an advantage, o£ considerable
magnitude in most instances, in growth response as indicated
by an increased number of new branches, an increase in average total length of branches and in average height growth. The
advantage in growth was most apparent in the difference in
average total length o£ new branches which is a definite indication of increased food reserve and resulting plant vigor.
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TABLE 1
Survival and growth response of four plants to furrowed and unfurrowed,
scalped conditions on eroded Lindley laom with approximately two inches
of top soil.1939.
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Experiments initiated in 1940 on the effect o£ site preparation on survival and growth of selected hardwood species
were designed to make improvements in the prepared sites
without excessive expense or effort. Plantings of several species
o£ hardwoods were made on the B horizon o£ eroded Lindley
loam in scalps of one square foot with no other site preparation.
Comparable planting stock of the species was planted on plowed
5-foot contour strips on the same soil. In one experiment, 1-0
white ash, bur oak and black locust were used. The plants
were carefully selected in order to have the planting stock o£
each species, planted under contrasting site preparation conditions, as nearly equal as possible in size and vigor. Planting
was done with a planting bar in as near the same manner as
possible; an attempt being made to keep all plant growth conditions except site preparation identical.
The scalping was done with sharp long handle shovels without disturbing the structure of the soil and without forming a
depression for the holding of water. Weed control in the two
treaments was as nearly comparable as possible. In preparing
the plowed strips four furrows were plowed on the contour,
either downhill or uphill, with a tractor-drawn 16-inch plow.
The furrow on the down-hill side was approximately 12 inches
deep with the other furrows plowed successively more shallow
to a limit of 4 inches in depth on the uphill side of the plowed
contour strip. The plowed strip was worked do`hm with a horsedrawn 5-foot disc and a harrow. In subsequent experiments the
plowing was done with horses with comparable results.
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The number of plants used was 50 for each of the two treatments of the white ash and bur oak and 80 for each treatment
of the black locust. Rate of survival as determined by stand
counts at the end of the third growing season was definitely in
favor of planting on the plowed contour strip. Percentage sur'vival of 1-0 stock planted on plowed contour strips as compared
to matched stock planted in one-foot scalps was 94 and 40 for
white ash, 64 and 28 for bur oak, and 95 and 84 for black locust.
Average growth results, for the three year period following
planting, for the three hardwood species planted under the two
conditions of site preparation are shown in table 2. The growth
increment, by three different measurements, for each of the
three species was much greater in those trees planted on the
plowed contour strip. While there was the usual degree of
variation in growth among the trees within the site preparation
treatments, due to immediate site and individual plant differences, it was very low compared to the variation between the
two treatments for all three species.
The greatest growth increment differences of the three species
in all three measurements between the two treatments were
evident in the white ash. Planting under the improved site
perparation treatment of the experiment evidently increased
the rate of growth, measured by height increment, total branch
growth or basal diameter of the stem, approximately ten times.

The bur oak ranked next in increase in growth, approximately
5 times by all measurements. The black locust showed the least
TABLE 2
Growth response data of three species of eastern hardwoods planted in scalps of
one square foot as compared to planting on plowed 5-foot contour strips on eroded
Lindley loam. Average measurements at planting as 1-0 stock in 1940 and at the
end of the third growing season,1942, are given.
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increase, approximately 2 times. Although an insufficient number of measurements were taken to obtain average total branch
growth values for the black locust, the picture of the two average black locust trees in figure 1 indicates that the difference
in total branch growth was approximately the same as the
diffeI'enCe in baSal diameter growth in this species, 2.7 times.

In the evaluation o£ rate o£ growth under diHerent treatments
in experiments of this sort, it has been found that for all species
total length of new branch growth seems to be the most dependable criterion of rate o£ growth. However, it will be noted with
these species, as with most others studied, that there is a definite relationship between total branch growth and basal diameter growth although, as would be expected, there is a slight lag
in growth in basal diameter as compared total branch growth.
ALTHOUGH the growth response tO the modifications in Site
preparation of the 1940 experiments was least in the black
locust, art. examination o£ the growth curves o£ this species for
a three year period (table 3, indicates that even in this species

the rate of growth difference between the two treatments was
greater from year to year. In most other hardwood species,
this divergence was greater than in the black locust. Other
site preparation experiments with black locust showed that
greater rate of growth differences were evident where very
unfavorable site conditions were corrected by site improvement
since black locust grows quite well under moderately favorable conditions without special site preparation but shows
marked response to any site preparation which improves the
plant growth conditions o£ unfavorable sites.
The modification in rate of growth seemingly induced by site
preparation in the 1940 experiments are sholm in figure 1.
Trees o£ each of the three species were selected from each o£
the two treatments which gave measurements equal, as nearly
as possible, to the average o£ all trees of each species grown
under prepared and unprepared site conditions.
The results of the 1940 experiments presented in the tables
and the figures are preponderately in favor o£ contour strip
planting as compared to scalp planting. From these experments, in which soil moisture data to the depth of root penetration were collected, and from other experiments, designed to
evaluate the relative effects of improved soil moisture conditions and improved soil aeration conditions o£ the plowed strip
as compared to planting scalps, the conclusion has been reached

that the improvement in plant growth conditions for most hardwoods seems to be attributable, about equally, to these two
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factors. However, there is evidence that in the black locust,
planted on the B horizon o£ Lindley loam, improved soil aeration, induced by the modified soil structure as a result of plowing, seems to overshadow the factor of increased soil moisture.
TABLE 3
Average measurements of the black locust of table 2 showing growth by years
from planting of 1-0 stock in April 1940. The scalps were one foot in size and the
plowed contour strips were benchlike and five feet wide.
Stock

Measurements and Treatments
Average height,

Contourstrip

I

Size

1940

.9

3.8

1941

I

6.5

I

1942

I

ll.2

feet..
Scalped

I

.9

1. 7

Difference in
increment

Average
diameter,
inches . .

Contour strip
Scalped
Sifference in
increment

2.8

5.8

3.7

5.4

:I--¥
.35

23

I

.66

Based on the data presented in this paper, it would seem advisable in establishing plantings of hardwoods to practice site
preparation to the extent of some form of plowed contour strip
comparable to the one described here. This practice would
seem especially desirable since the planting on plowed contour
strips requires less hand labor and can be done by the farmer
with the use of his team and ordinary farm equipment with no
added expense and little extra time.

Figure 1. Selected trees showing at the end of three years` average
growth response o£ the there tree species planted on the plowed contour
strips (A) and in scalps (B). In order from left to right are white ash,
bur oak and black locust. The scale is graduated in one-foot units above
and below the ground level.
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